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FOREWORD 

This Indian Standard ( Part 4 ) ( First Revision ) was adopted by the Bureau of Indian Standards after 
the draft finalised by the Methods of Chemical Analysis of Ores, Minerals and Allied Materials for 
Metallurgical Industry Sectional Committee had been approved by the Metallurgical Engineering 
Division Council. 

IS 1917 : 1962 'Methods of chemical analysis of quartzite and high silica sand' covers the methods 
for the determination of silica and other constituents of quartzite and high silica sand. The Com- 
mittee decided to revise this standard into diflFerent parts and covering determination of each element 
in a separate part, which on publication would supersede the determination of that element given in 
IS 1917: 1962. The determination of loss on ignition, silica, sodium, potassium, aluminium, iron, 
calcium, magnesium and titanium oxide in quartzite and high silica sand have been covered in this 
series. 

This part covers the determination of aluminium. The other parts in this series are; 

Part 1 Determination of loss on ignition 

Part 2 Determination of sodium and potassium 

Part 3 Determination of silica 

Part 5 Determination of iron 

Part 6 Determination of calcium and magnesium 

Part 7 Determination of titania 

In this revision, the determination of alumina by the 'Oxine method' and *The difference method' 
has been replaced by atomic absorption spectrometric method. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 ; 1960 'Rules for 
rounding off numerical values ( revised )\ 
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i; SCOPE 

This standard ( Part 4 ) covers the determina- 
lion of aluminium ( as AI2O3 ) in the range up to 
4'0 percent in quartzite and high silica sand by 
atomic absorption spectromctric method. 

2 REFERENCES 

The following Indian Standards arc necessary 
adjuncts to this standard: 



IS No. 

1070 : 1977 

1811 : 1984 
2245 : 1962 
3 SAMPLING 



Title 

Water for general laboratory 
use ( second revision ) 

Methods of sampling foundry 
sands ( first revision ) 

Methods of sampling 
quartzite 



3.1 The sample shall be drawn and prepared after 
quartering in accordance with IS 2245 : 1962 or 
IS 181 1 : 1984, as the case may be. 

3.2 Grind 3 to 5 g of the sample ( 3.1 ) so that it 
passes through IS Test Sieve No. 15 (149 
microns ). Dry the sample in a weighing tube at 
105* to \WC for 2 hours. Keep the tube stoppered 
in a desiccator and cool to room temperature. 

4 QUALITY OF REAGENTS 

Unless specified otherwise, analytical grade 
reagents and distilled water ( see IS 1070 : 1977 ) 
shall be employed for the test. 

5 DETERMINATION OF ALUMINIUM 

5.1 Outline of the Method 

The sample is decomposed by hydrofluorization 
and the residue fused with potassium bisulphatc 
and dissolved in hydrochloric acid. Alumina is 
determined at 309 nm by atomic absorption 
spectrophotometer. 

5.2 Reagents 

5.2.1 Hydrofluoric Acid, 40 percent (m/v) 

5.2.2 Dilute Sulphuric Acid, 1 : 1 ( v/v). 



5.2.3 Potassium Bisulphate, Solid 

5.2.4 Dilute Hydrochloric Acid, 1 : i ( v/v ) 

5.2.5 Potassium Chloride^ 10 percent ( mlv ) 

5.2.6 Standard Aluminium Solution ( 1 ml ^ 
1 000 [Ag Al ) 

Dissolve 1.00 g of aluminium foil ( purity 99*9 
percent, minimum ) in a minimum volume of 
dilute hydrochloric acid (1:1) and dilute to 
1 litre with water. 

5.3 Apparatus 

5.3.1 Atomic Absorption Spectrometer 

Equipped with a monochromatic radiation source 
such as aluminium hollow cathode lamp, a mono- 
chromater to isolate the 309 nm resonance line, 
an atomization source such as a nitrous oxide 
burner and a readout device. 

5.3.2 Operating Parameters 

5.3.2.1 Aluminum Hollow Cathode Lamp 

5.3.2.2 Wavelength, 309 nm ( or as per the 
instructions given in the manual of the 
instrument ) 

5.3.2.3 Flame, Nitrous oxide — Acetylene 

5.3.2.4 Bandpass, as specified by the manufacturer. 

NOTE — Other operating parameters to be followed 

to manufacturers instructions. 

5.4 Procedure 

5.4.1 Test Portion 

Weigh to the nearest O'OOl g, 20 g of the sample 
( 3.2 ), Transfer it to a platinum crucib e. 

5.4.2 Dissolution of the Test Portion 

5.4.2.1 Moisten with 2 ml of water and add 
10 ml of hydrofluoric acid ( 40 percent ) and 1 ml 
of dilute sulphuric acid (1:1). Warm on a hot 
plate with the lid till the sample is decomposed. 
Remove the lid and evaporate slowly to fumes. 
Cool the dish and wash the inner sides of the dish 
with little water, add further 5 ml of hydrofluoric 
acid and evaporate on hot plate to dryness. Fuse 
the residue with 1 g of potassium bisulphate 
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slowly to a clear melt. Cool and extract the melt 
with 10 to 15 ml of dilute hydrochloric acid 
(1:1). Boil the extracted mass to get a clear 
solution, cool and make up to 250 ml in a cali- 
brated volumetric flask. 

5.4.2.2 Take an appropriate aliquot of the solu- 
tion ( 5.4.2.1 ) in a 100 ml flask. (For sample 
containing less than 0'5 percent alumina, no 
dilution is necessary ). Add 10 percent calculated 
amount of potassium chloride solution into it 

NOTES 

1 2 ml of 10 percent KCl in 100 ml volume contains 
1000 |i.g / ml of potassium. 

2 If sufficient sodium or potassium salt is present in 
the solution, further addition is not required. 

5.4.3 Preparation of Calibration and Blank 
Solutions 

5.4.3.1 Take six number 100-ml volumetric flasks 
and to each flask add 0,1 ,2,3,4 and 5 ml of stan- 
dard aluminium solution ( 5.2.6 ). Dilute to the 
mark with water and mix well. The zero member 
of this series will serve as the reference solution. 

5.4.3.2 Prepare a blank solution using same 
quantities of all the reagents and following the 
procedure as specified in 5.4.2 but without sample. 

5.4.4 Adjustment of the Atomic Absorption 
Spectrometer 

Follow the instructions of the manufacturer in 
preparing the instrument. Switch on the instru- 
ment and the aluminium hollow cathode lamp. 
Fit the correct burner for nitrous oxide-acetylene 
flame and light the appropriate flame ( lean ). 
Wait for about 20 minutes for stablization. Set 
the wave length at 309 nm. Optimize instrument 
response by adjusting the wavelength, fuel, air, 
burner and nebulizer while aspirating the highest 
calibration solution. As the sensitivity varies 
from instrument to instrument the concentration 
of the standard series and of the test solution 
should be adjusted accordingly. At the same 
time check the linearity of the calibration curve. 

Aspirate water and one of the calibration solution % AI2O3 



repeatedly to ensure that there is no drift of 
absorbance. Finally aspirate water and set the 
absorbancc to zero reading. 

5.4.5 Atomic Absorption Measurement 

5.4.5.1 Aspirate first the blank solution and then 
the calibration solution in increasing order, 
aspirating water between each aspiration of the 
solution and record the absorbance reading. Then 
aspirate the test sample and note the absorbance. 
Each aspiration should be made at least three 
times and take the average value. Solids which 
builds up on the burner slit must be removed, 
otherwise they will cause a decrease of sensitivity. 

5.4.5.2 Deduct the blank value from the absor- 
bance of the standard as well as the test solution. 

5.4.5.3 Prepare a calibration curve by plotting 
the absorbance value of the standard solutions 
against the concentration in the fig / ml of the 
element. 

5.4.5.4 Compute the concentration of the test 
solution ( corrected for the blank ) to \ig of the 
element per ml from the calibration curve. 

5.4.6 Calculation 

Calculate the percentage of aluminium content as 
follows: 



Aluminium, percent by mass 
where 



B X 10« 



XlOO 



A ^ concentration in /fxg/ml, of aluminiimi, 
and 

B == mass in g, of the sample represented by 
the aliquot taken in the final test solution 

5.4.6.1 From the value of the aluminium content 
as obtained in 5.4.6. calculate the percentage of 
alumina as follows: 



% 



Al X 1-88 
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